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Other sources of revenue include meal payments made by students not receiving free meals. Some 
SFAs also receive funding from State or local school meal programs and most SFAs obtain revenues 
from the sale to students of non-USDA snacks and other foods (often referred to as á la carte or 
competitive foods); many also provide other services with feeding programs that may or may not be 
funded by USDA, such as catering meals for co-located Head Start classrooms or other groups. The 
funds provided by these non-School Meal Program sources vary considerably across SFAs and are 
smaller than School Meal Program reimbursements (Bartlett et al., 2008). 
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Economic Framework

As described above, SFAs generate revenues primarily from Federal reimbursements received for 
the meals served to students through the NSLP and SBP augmented by other revenue streams. Meals 
are costly (Bartlett et al., 2008) to prepare and must be within SFA food and school labor budgets, 
giving budget-constrained SFAs an incentive to minimize costs. At the same time, meals must meet 
USDA nutrition standards and be appealing to students, encouraging participation and consumption 
(Newman et al., 2008).

Meal Costs 

There have been several studies of the cost of producing a NSLP meal. The most recent, by Bartlett 
et al. (2008), estimated the full SFA cost, defined as including both reported and unreported costs, 
of producing a school meal using data collected in school year 2005-06. Reported costs are those 
costs charged to the SFA budget and from the SFA’s perspective represent the costs that they are 
expected to cover in running the NSLP and SBP. The full SFA cost of producing a school meal also 
includes any unreported costs defined as costs incurred by the school district in support of the food-
service operation but not charged to the SFA budget. Unreported costs vary across SFAs but may 
include such items as administrative or support functions performed by school district personnel, 
(such as accounting, data processing, payroll, purchasing, storage, and transportation) and use of 
school facilities, equipment, and services (such as energy, communications, and transportation) 
provided or purchased by the school district.

Bartlett et al. estimated the mean reported and full cost of producing a reimbursable school meal. 
For the average SFA, the national reported cost of producing a reimbursable lunch in SY 2005-06 
was less than the Federal subsidy for a free lunch. The mean reported cost of a SBP breakfast for the 
average SFA was greater than the Federal subsidy for a regular or severe need breakfast. Full costs 
for both meals were greater than the Federal subsidy for a free meal. Both reported and unreported 
costs were collected through survey data.

Ollinger and Guthrie (2015) considered the direct cost of producing a school meal from cafeteria 
labor, food, and food preparation and service materials. That report showed that food and labor costs 
each accounted for about 44 percent of the total cost and varied across regions and urbanicities. 

Neither Bartlett et al. (2008) nor any other study has considered the full economic cost of producing 
a school meal. The economic cost includes not only the cost of producing a school meal but also 
the opportunity costs and benefits of devoting resources to producing the meals rather than using 
resources for other educational needs.

Food Costs

A core belief in economics is that individuals and organizations have an incentive to pay the lowest 
possible price for goods and incur the lowest labor cost for services. In that sense, economic theory 
suggests that a cost-minimizing SFA would choose a mix of food and labor inputs that meet nutri-
tion guidelines at the lowest costs. For example, if labor costs are relatively low, then a SFA may buy 
more unprocessed foods and prepare foods at a school or central facility. 
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is made, making it possible to have different prices for the same product and volumes for the same 
SFA. Note also that volume discounts may be reflected in the list price or the volumes. For example 
the price of one 14-ounce box of toasted oats may be different than the price of each 14-ounce box 
of toasted oats if purchased by the case. Cost per ounce also captures cost differences between 
different size packages, for example, 14- and 10-ounce boxes of toasted oats.

We want to be able to easily and clearly express product cost differences across SFAs. This means, 
to the extent possible, we need to control for differences in product quality. Here we define product 
quality as encompassing any of the many product attributes that might influence how purchasers 
value them, for example, nutrition or the convenience of a frozen versus fresh product. The price 
paid reflects the value of that quality and the subsequent price offered. 

We account for quality in two ways. First, we use food product dummy variables. This is effective 
because food product codes contain specific, detailed information about products that contribute 
to quality distinctions—for example, bran flakes have different quality attributes than frosted oats. 
Dummy variables isolate these features.

Second, we express costs of foods as an index. Higher quality foods have been shown to have higher 
prices. However, we are interested in relative costs across SFAs and not absolute costs. Thus, we 
define all prices relative to a mean price for any food product. This technique means that product 
price is in the form of a cost index in which cost estimates are given as percentages of mean costs. 
By expressing costs this way, we can, for example, determine a vegetable’s cost in the Great Lakes 
as a percentage of sample mean costs and compare it to a vegetable’s cost in the southern plains. The 
food cost index (FCIi,f) for SFA “i” and food “f” is:

2)	
,
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f

= 	

 
where PCi,f is the mean product cost per ounce for all purchases of product “f” by SFA “i” over the 
entire period and MPCf is the mean cost per ounce of product “f” for all SFAs.

Another advantage of a cost index is that it enables us to make comparisons across products with 
very different product qualities. For example, the difference in costs for products priced at $11.00 
and $10.00 is $1.00 and the difference in prices for SFAs that pay $1.10 and $1.00 for different prod-
ucts is $0.10. These are substantial price differences, but their relative costs are identical because 
ratios eliminate quality differences. 

Factors other than quality also affect food cost per unit. We use equation (3) to examine the extent 
to which the food cost index FCIi,f is affected by product quality (Q), volume purchased (V), 
purchasing practices (P), product characteristics (K), SFA characteristics (C), location (L) and 
seasonality (S). We expect costs per ounce to drop as the volume purchased rises, i.e. dFCI/dV < 0. 
We discuss the variables in detail below

3)	 FCIi,f  =  α0+ βQf,i + γVf,i  + ∑jρj Pj,f,i  + ∑kλk Kk,f,i +∑lωl  Cl,i + ∑mτm Lm,i + ∑q θq Sq,i  
	 + ξf,i,

Equation 3 expresses an econometric relationship between one food product “f” purchased by 
one SFA “i”. In this paper, we are examining differences across all SFAs and all foods in a food. 
The numbers of usable observations are given in table 6, second last row and range from 3,483 for 
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desserts to 19,859 for fruits and vegetables; the number of associated food products varies from 35 
snacks to 214 fruit and vegetables (third last row of table 6). There are 366 SFAs.

Equation 4 is an econometric model accounting for all SFAs and the foods they purchased in a food 
group. We replaced the variable product quality in equation 3 with a dummy variable “D” equal to 
one for a food “f” and zero otherwise; this variable captures all unique features of each product, 
enabling us to distinguish, for example, canned peaches in heavy syrup from canned peaches in light 
syrup.

4)	 ∑f ∑i FCIf,i = α0+ β∑f Df  + γ∑f ∑i Vf,i + ∑j ρj ∑f ∑i Pf,i + ∑k λk ∑f ∑i Kf,i + ∑l ωl ∑i  
	 Ci + ∑m τm ∑i Li + ∑q θq ∑i Si +ξf,i.
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SFA Characteristics and Location Variables 

Eight SFA characteristics variables are included in the analysis (table 4). The variable log Total 
meals served is an indicator of SFA size. Having an onsite kitchen (versus having meals prepared 
offsite and delivered) may impact types of foods that can be purchased. Because serving sizes for 
USDA meals vary by student age grouping, the share of elementary schools in the SFA may affect 
purchasing. Share of meals served free or at a reduced price could affect purchasing as could 
share of total meals (lunches and breakfasts) that are lunches. The variable Other programs_25 
accounts for cost variation due to purchases of food products for meals prepared by SFAs and 
served for the Elderly Nutrition Program, after-school snacks program, Head Start, Summer Food 
Service Program, and other SFA-sponsored food programs. Food service management accounts 
for SFAs that hire a food management company to provide any service, such as purchasing or 
administrative tasks. 

The remaining variables are location variables identifying the region in which the SFA is located 
and SFA urbanicity and seasonality. States included in each region are given in the table; Midwest 
is the reference region. There are four urbanicities: city, town, suburb, and rural; suburb is the refer-
ence urbanicity. Finally, seasonality is defined as a quarter of the school year. The first quarter is the 
reference quarter and covers the July-September period.
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Figure 1

Food costs for SFAs with one-fourth, one-half, twice, and four times the national mean 
volume of purchases, 2009-10 

Source: U.S. Department of Agriculture, Economic Research Service estimates using information from USDA Food and 
Nutrition Service’s School Food Purchases Study III.
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Mean of costs relative to mean cost for each food group at selected purchase volumes

Figure 2 (table A.2) adjusts volume of purchases by meals served, our measure of SFA size. SFAs 
with a purchasing volume of one-fourth the mean size were assumed to have one-fourth the mean 
number of meals served. We adjusted for size in a similar fashion for the one-half, twice, and four-
times the mean categories. The adjusted values give more modest differences for different volume 
purchases, demonstrating how size may offset some of the savings associated with purchasing 
volume. On average, SFAs with purchases equal to one-fourth the mean purchase volume, adjusted 
for SFA meals served, had 9.1 percent higher costs than SFAs with four times the mean purchase 
volume and serving four times the mean number of meals. 

Ollinger and Guthrie (2015) showed that meal costs vary considerably across regions. Results for 
food purchasing costs are consistent with those results. Figure 3 illustrates the two highest and two 
lowest cost regions for major food groups (table A.3 has costs for all food groups). The highest 
costs for major foods were in the Northern Plains and Mountain SFAs (9.2 and 5.3 percent above 
the mean), and the lowest costs were in Southeast and Appalachian SFAs (3.3 and 1.7 percent below 
the mean). Northern Plains SFAs paid 15.3, 7.9, and 11.4 percent more for fruits and vegetables, 
staples, and milk and dairy, respectively, while Southeast SFAs paid about 3.3 and 5.5 percent less 
for fruits and vegetables and staples, respectively, and 2.4 percent more for milk and dairy products. 
Urbanicity (fig. 4; table A.4) had smaller effects on food costs.
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Figure 2

Meal adjusted food costs for SFAs at one-fourth, one-half, twice, and four times the mean 
volume of purchases, 2009-101  

1Adjusted as follows: one-fourth mean purchases and one-fourth mean meals served, one-half mean purchases and one 
half-mean meals served, etc.
Source: U.S. Department of Agriculture, Economic Research Service estimates using information from USDA Food and 
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Nutrition Service’s School Food Purchases Study III.

Figure 3

Differences in regional purchasing costs relative to national mean, 2009-10: 
selected regions and food groups

Source: U.S. Department of Agriculture, Economic Research Service estimates using information from USDA Food and 
Nutrition Service’s School Food Purchases Study III.
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Figure 4

Purchasing costs by urbanicity relative to the national mean: selected food groups

Source: U.S. Department of Agriculture, Economic Research Service estimates using information from USDA Food and 
Nutrition Service’s School Food Purchases Study III.
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Next, we consider volume purchased and SFA location. Figure 5 shows the relative purchasing costs 
of the highest cost regions (Mountain and Northern Plains SFAs that are one-fourth the sample 
mean purchase volume) compared to the lowest cost SFAs (Southeast SFAs that are four times the 
sample mean purchase volume). Using information from tables A.5, A.6, A.7, mean costs for all 
food groups for SFAs in the Mountain and Northern Plains States at one-fourth the mean purchase 
volume are 25.1 and 28.7 percent higher than the costs in Southeast SFAs at four times the mean 
purchase volume. Purchasing costs for fruits and vegetables were about 39.0 percent higher for SFAs 
in the Northern Plains with one-fourth the mean volume of purchases than for Southeastern SFAs 
with four times the mean volume of purchases.
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Conclusions

This study examined the extent to which school food costs are affected by economies of scale, 
the volume of purchased food, SFA location, and other characteristics, and purchasing practices. 
It extends previous analysis of the SFPS-III (Young et al., 2012) that provided detailed informa-
tion about food product purchases and costs, SFA purchasing practices, and some descriptive cost 
information, but it did not provide a rigorous cost analysis showing how costs vary independent of 
other factors. 

Large-volume purchases were consistently associated with lower costs, whereas higher costs were 
found to be associated with larger SFA size in terms of meals served (after controlling for volume 
purchased) and more products purchased. As with previous studies of overall meal costs (Ollinger 
and Guthrie, 2015), location was associated with food cost differences, with food costs highest for 
SFAs located in the Northern Plains and Mountain States.

Purchasing practices had mixed effects. Results indicate that fixed-price contracts and lump sum 
purchasing practices are associated with lower costs in most foods while decentralized purchasing 
is associated with higher costs in most foods. Other purchasing practices had less consistent effects 
across food categories. Findings on use of cooperatives were also mixed in that they were associated 
with lower costs for rural urbanicities and higher costs with other urbanicities. This may be because 
SFAs may use cooperatives for a range of reasons, not only to control food costs but also to access 
otherwise-unavailable products or to reduce administrative costs associated with food procurement. 
Finally, the use of Food Service Management Companies (FSMC) was associated with higher food 
costs for a number of food groups.

Future research is needed to understand the factors underlying some of these relationships, like the 
factors that lead to higher food costs associated with use of foodservice management companies. 
Although this analysis cannot address questions of causality, these results do offer some implications 
for understanding factors influencing food costs.

A key difference between our analysis and that of Young et al. (2012) is that we can use marginal 
analyses to show how changes in SFA location, volume purchased (and economies of scale), or use 
of selected purchasing practices affect costs independent of other factors. For example, we are able 
to explore how switching from food purchasing practices associated with higher costs to those asso-
ciated with lower costs affects food costs and find that it can reduce them by between 8.1 and 11.0 
percent at different volumes of purchasing. 

Overall, the study illustrates sources of differences in costs for purchased products. Some sources of 
food cost variation, such as those due to location, cannot be controlled by SFAs. Although our anal-
ysis shows association, not causality, it suggests that volume purchasing and use of some purchasing 
practices could help lower food costs and reduce the cost disadvantages inherent to higher cost loca-
tions. However, since food costs are only one part of meal costs, it may be important to consider 
tradeoffs that could affect other aspects of meal costs, such as labor. Moreover, SFAs must consider 
whether use of a given strategy might reduce the appeal of the school meals to students—for 
example, if a small SFA buys larger volumes of more limited food products to achieve economies of 
scale, it may result in meals becoming more monotonous and less appealing. 
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Limitations and Issues for Future Research

It is important to keep in mind that our analyses explain, at most, 22 percent of the cost variation, 
suggesting that unexplained idiosyncratic (local) factors play a big role in explaining cost variation. 
More investigation is needed to identify these idiosyncratic factors. In addition, our findings raise 
several questions concerning SFA practices that require further research. What are the benefits of 
the use of cooperative buying arrangements? The role of purchasing cooperatives in improving food 
options for SFA directors within their cost constraints requires further investigation. Also of interest is 
a better understanding of the benefits that food management companies provide that justify their use.

Study data were collected before the updated USDA school meal nutrition standards were imple-
mented (lunch standards were implemented in SY 2012-13 and breakfast standards in SY 2013-14). 
Newman (2012) found that higher food costs associated with meals that matched the new standards 
were primarily attributable to changes in vegetable requirements, increasing amounts served and 
requiring a more varied mix. Effects of such changes on food cost variation require further investi-
gation with newer data when they become available.

Interpretation of findings must account for SFA purchasing goals. The aim of SFA administrators is 
to purchase food that children will eat and that meets USDA guidelines. Within that context, SFAs 
want to lower overall costs. Thus, for the sake of more palatable meals, an SFA may purchase more 
variety at lower volumes, raising its cost but also improving participation. Alternatively, an SFA may 
purchase a ready-to-eat food rather than ingredients for cooking because preparation costs (labor 
costs) outweigh the savings accruing to the purchase of the less costly ingredients. 

The most important question remains whether variation in food cost affects the ability of some 
SFAs to serve appealing meals that meet USDA nutrition standards within their budget constraints. 
Purchased foods and labor each comprise about 44 percent of the cost of a school meal (Ollinger 
and Guthrie, 2015). The high labor share of costs suggests that low labor-cost SFAs with onsite 
kitchens and high food costs may be able to offset high food costs by buying less expensive food 
and using more labor. When Woodward-Lopez and colleagues (2014) investigated a sample of 10 
SFAs in California, they found more cooking from basic ingredients resulted in lower food costs 
and increased labor costs but no significant increase in total costs, suggesting the trade-off may be 
feasible for some SFAs. Nationally, if labor costs are lower in higher food-cost locations such as the 
Northern Plains, then SFAs in those locations could possibly offset their relatively high food costs by 
purchasing basic ingredients and preparing food at school. More research, with future datasets that 
include information on food, labor, and other costs of meal production, may improve understanding 
of tradeoffs made by SFAs and improve our understanding of cost differences across SFAs. 
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